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FORUM Mission Overview
• FORUM is a new space flight mission announced 9/2019 by the European Space 

Agency as its 9th Explorer Mission

• FORUM directly measures the previously unobserved far-infrared wavelengths 
longer than 15.5 µm (650 cm-1) 

• FORUM mission consists of a Fourier Transform Spectrometer (FTS) for 
measuring the infrared spectrum and an imager for scene identification 

• FORUM will fly in approximate formation with one of the METOP satellites and 
will have close synergy with IASI 

• Launch is NET 2025
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FORUM Background

• FORUM is the culmination of a 20-year international quest to achieve direct 
measurement of the far-IR from space 
• Multiple teams developed ground, aircraft, and balloon-borne instruments to 

demonstrate science need and technology for measuring the far-IR

• These include:
• Tropospheric Airborne FTS (TAFTS) – Imperial College, UK
• Radiation Explorer in the Far-InfraRed (REFIR) – Italy 
• Far-Infrared Spectroscopy of the Troposphere (FIRST) – NASA
• Atmospheric Emitted Radiation Interferometer (AERI Extended)  – U. Wisconsin

• A number of aircraft flights, balloon flights, and ground campaigns since late 
1990’s 
• In addition, spectroscopy of the far-IR, the water vapor continuum, has been 

and continues as a forefront of scientific inquiry
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Measured Top-of-Atmosphere IR Spectrum
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Mlynczak et al., GRL, 2006

T surface = 320 K (116 F)
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The missing link: Far-Infrared Spectra 
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Broadband integrated radiation 
(ERBE, CERES ,GERB, ScaRAB) since 1975

Mid-IR spectra ( 5-15 um; AIRS, IASI, CrIS) 
continuous since 2002 

No science quality far-IR spectra from space 
(Nimbus-III and Nimbus-IV < 10 months)

No observations < 400 cm-1

FORUM fills the critical gap!!



Why is the Far-IR so special? 
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Over the observed range
of Earth’s surface temperature 
and atmosphere, the peak 
energetic emission is in 
the far-infrared!



Why is the Far-Infrared so special? 
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Consistent with the TOA spectra, the Global OLR is dominated by the Far-IR
Fraction of OLR in the Far-IR



Importance of the Far-IR: Infrared Radiative Cooling Rate

Far-Infrared Mid-Infrared
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Why is the Far-Infrared so special? – Greenhouse Effect
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The Greenhouse Effect: Sensitivity to water vapor in Far-IR
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Mission Concept: Footprint and Spatial Sampling
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FORUM Absolute Radiometric Accuracy
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FORUM Radiometric Precision
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FORUM Summary

• FORUM is the 9th ESA Explorer Mission
• Selection announced 9/24/19 after a 1.5 year Phase A competition
• Instrument specifics pending ESA selection of Industry Partner/Vendor

• ESA competes the flight instrument build separately from the science team
• Two Industry teams competing 
• FORUM’s Mission Advisory Group provided input on science and measurement 

requirements

• FORUM opens a new window on our understanding of the climate system 
• Strong synergy with CERES 

• FORUM and CERES will have SNO’s in polar regions

• Launch NET 2025
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Backup Slides
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FORUM Mission Objectives
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Why the Far-Infrared? 
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Far-Infrared: Sensitivity to upper troposphere H2O
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